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#sp 1 1 -3 0 4 1 8 



(1) mm^-x-mte^ 

(2) b-^mm^mtkPBmfBmmfi. 

(3) (1) £ (2) £$r&tfH#|fiIiCieg£*lfcl#©FRT@33aj, 

(4) (3) ©W«Kffi*an**«SSfe#DMAfcO|fflTM«jtBriBftDNA«r^ 

^e^SDNA^^^-e^oT. ^FRTffi#J#7£©ffl#J : 

5 ' — GAAGTTCCTATAC TTTCTAGA GAATAGGAACTTC— 3 ' (ffi55#^- : l ) 
e*>J CD BEa^i ( 2 ) 

*^AsT'&zfrxi*zft£mnmizm-~tempi%:'£A,T*f$.v. -fa ls i ^©frt 

[»#«2] »#^fe*DNAi:©OT*ffl^^prfg^DNA»f^i:, -£©i5&{C;& 
<5F8TiiJja©BIK:, Btt*e^-##AS*XT^<5. 1 {CfB*©DNA#^ 0 

(1) M^ffittaDNAftjfttt&BttttAfCVAL. gfcDNAffj&fe 

. ^e^fe#DNAii©|gT-ffl^x.^ig^DNAWi>7i:, *tt££&ftDNA£ ©ra©jjj§& 
iCi'J. *DHA*J^«:»#J6ft#jciH*&#, 

(2) KDNA*rt«K*4*iTV>*aiRv-A-3tfirf-©»3SK:j:y, SDNA« 
«**#Aa*lfc*#«|JBS:aiRL, 

(3) #®^«*-em*L, MDNA«^{C-g-*ti^l*fODFRTMH?ljr^{CfeVATJffi 

(4) #5* h-xfc£tf#iBT?*itU *ft^tt&*#*UB 
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3 1 zftmt *ov^f -t xm&n<D&mmm%m. 

€>FRTMB?lj^:©f^^cH6!^®€^^fA$tlT^^•g,DNA«^S:M^^, muwMtt 
[ft #S 7 ] 6 iB*cCD-y- y * n v-f ■feja.JB^-e&ffl i^s 3 £ 

[0 0 0 1] 

i&ft&m&itftm-r&jjmcm^z. ^^m^mm-t^ztiz^v. smut 

[0 0 0 2] 
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[0 0 0 3] 

e/lox, ffi^^# (Saccharomyces cerevisiae) B&3fe©FLP/FRT, (Zygo 
saccharomyces rouxii) f&3fc©R/RS. fLT, A? ^ U HrV T - ^MuftjfeCDGin/ 

[0 0 0 4] 

*ot^§ (Broach, J. R.,Guarascio,V.R. and Jayaram.M. , Cell, 29, 227-234 
, 1982) „ K«6318bpj^ £> 5 KT% #^-tfi{C599bp 

AS:firt3t^f,^T^s„ z<Dmmi*fc&mp}ffi-e<Dffi&z.Bm$. 8b P 

mmpbm&zti (frts^j) , se>fc^M{c{±iMoi3bp©s«iB?!i7&^<„ as 

mxmm (Fipges) m\^^^mfm(Dmm^mz^.^^mmm^ 
&mmmr- $> z frtsb^j izftm -t & z. t ic <t -o x m z. z> „ 

[0 0 0 5] 

FRTU^Ji: LTli, SbpCDx^-i^-gB^JtlSbpcDiSSitg^MffiiB^JA^* 
S34bpcOffiM*^e>4xTV.S (J.F.Senecoff , R.C.Bruckner, and M.M.Cox, Pro 
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11-304185 

c.Natl. Acad. Sci. USA, 82, 7270-7274, 1985) . b*>b&#£>, 34bpGDFRT@E#l 

o 

[0 0 0 6] 

T-FLP/FRT©* 5: fcjffi b V - # - »£r?-©«J »; IB L 3 ftT US (F. S 

torici, M.Coglievina and C.V.Bruschi, Yeast, 15, 271-283, 1999) „ Storic 

K?:t.oCir + ^©g-a-{Ctt, im#ft{Ci|gy^b@3gbfcFRTge^J©fg{c;i^ 

^«*i&bfc„ W&n^mEit««:^SjR«i67*«it-r«^2:{CJ: yFRTffiJfl 

e>tt. FRTB2?rj©nT©a$^ (8bp©^^— 9—12^1^) lCJ&«M#|$:^A-f -6 

i: ©ffl«* (ifflix 6 n* r t &*u» l, m »j & b^fnesi i: v - * -ate* 

©■W ffi b ft f? e> Hi ic tt, * © fc ot £ (cgij © MI & 5: % oFRTE J»J flfffl "T 
SitfCfcy, ^fe^-h(C^eFRT@2^J|ST-©Be&^ b*V^ia«|^.$:aI^.fc 0 b 

a>b&#e>, »e.o*ii?ii s#iv-*-afi^©«»j-fflb»*tto.oi%-i. 
fcv*. se>tc FKrBj9ffl3T©»^©*is«*%»3yis&nTfiy. -Rnat»?tf 

[0 0 0 7] 

ffi«*-C, Sifi^ea*©g|5&^S65iffi^x©*T-*SR/RS^$:3pJS 
LfetfSsMBJfiSfiTH* (#g§ipl0-66587#^ffi) . H^SgtC J; 5 i:, H# 
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sw*t» ttjg^-e - * - ate-?©« »; a l »4s«t« v x »ni v - * 

[0 0 0 8] 

fl}L{48EfC$|ftS;flTH.5 (M. Kawahata et. al. , Yeast 15, 1-10, 1999 
) . Kawahata H*lft»C*»JigLBI«Lfc*JBj|ft3|6©»1.2kb<Z)hisG|IBK: 

[0 0 0 9] 
[0 0 10] 

[M & arat-r & t «> ©^®] 
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# 



#5|Z 11 — 304185 



*&£Mffibfc., 

[0 0 11] 

(l) liRv-A-Ifi?, 

(3) (1) t (2) t£^tf|^^l&I{CB2S$tlfclM©FRTffi^J, 

(4) (3) <Dmwizmst<t\&mmm&mMh<DmT-MM^-5Sffi&j)MWi}!r^ 

[0 0 12] 
lib 2 ] 

5* — GAAGTTCCTATAC TTTCTAGA GAATAGGAACTTC — 3 ' (EftM : 1) 

E#l (1) g&tj (2) 

[0 0 13] 

«©i8flF*K(«IJ!r»c£v*T, Bft&e>£&0flfic£vtT£l>&< £=fc 

HHfiLt, 6«JH T * * L T V ^ » r i: & 4M» t 6 DNA*ff£% 

o 

[0 0 14] 

(1) BUBBDNA^&fefc^jjfflj^tc^AU KDNA«fig#j{C#ft-rS, »«SS-fe 
lfcDNAM4fe&Btt%£ttlcj|B»&», 

(2) KDNA#fifc*(C#*nTV^Sa«lV-A-3ie^©J|StCJ:»;, SDNA« 

(3) 34HR«Mfi-7Jftlt U UEDNA*rt«»K:***l*l#©FRTKJ!J|«{CjS^TjB 
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(4) h-*fc*tj«*i7?*gF«iu mm^m^mmmm^mm^^, 

[0 0 15] 
[0 0 16] 

(1) Mv-A-ie^ 

(2) #^ir h-^T»*«r«aJ|HBIH«FKJ!I, 

(3) (l) £ (2) fcfe*toH*filK:K«a4xfel»©FRTK5B. Aff 

(4) (3) <Dmmizmm^n^mmm^mM^(Dmx^mm^m^mmn, 

[0 0 17] 

*«W©DNA««*t*JCDFRTiB5rjtt»c©S5a : 
[0 0 18] 
[ft 3] 

5 ' — GAAGTTCCTATAC TTTCTAGA G AAT AGGAACTTC — 3 ' (ffi#l#-?f : 1 ) 

WM (1) "E*0 IB#I (2) 

[0 0 19] 
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[0 0 2 0] 



l*f©FRTgB?!l ©?*>©, 0 6 tCfcttSFRT@H#J(a) fcfc. S#?V-# 

£ 3S&©$I© 1 fi«_h, 6 m&>T<Z>t&mtfX$: bT V^-5„ 
[0 0 2 1] 

ffi*©FRTffi^Jtt (0 6 (C;}5ttSFRTBB?rj(b)) fcfc, Jg^V-* 

fi©I0 1fi«±, 6<gJS*T©&S##£:bTV>.g> 0 

[0 0 2 2] ' " " " " 

) ©l*r©l«J«Jt. 6MjyTT**>»J, *f*b<tt2^JWJh, 5flJ«TT^>J, «fc 

^&*©^fg&#ffii&T{B<ft>;$J;i: b<fc^. 
[0 0 2 3] 

^S*ifcS5l&l^M«iH?!li:(i,S*f{ffl©®[oi^S«iB?[fT*l±i 34g©£fi# 

$e>{ci<@©l 3 b P©H«ffi?'JK£*J®;R£Hfc«i§S:*LT33*K #«U!© 
FRTU?iJ{C^V>T=b, t&IB©ri: <^Sftfc®fa££*gIE^J©<)a£H:£#©ig 

ft S ^iB?!/ it. 5cfl8i2?'J i: H* »cfi« i, t n r * J: v 

[0 0 2 4] 

. FIp*>A*rftK:j:oT««a*i, FBTffiWBBTjlB** ftjBi "Ti t *«Tf **BI 
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[0 0 2 5] 

Mx.«*?^a©-MT**SDNA«J^#)©^S:^-rpPUGINFRT3-103 (04) Tf 
tt, lMOFRTgE?!!©?*.©, 04 JC33W-5FRT3 (@BJU#-i§- : 5) It. I«V- 

[0 0 2 6] 

fcfc. 04 lC^-rpPUGINFRT3-103K:;}3^T, FRT3, FRT103©iS < tCffi« It ^ 
S^Sltt-5-©*fRlttS:^LTfe»J, *^«J{C«. 04lCfctt£FRT3tt. 03{Cfc 
tt&FRT3©3' {BJ^PRAiffltCfey, 03tCfe^S5* {B!l^URA3MlCifA$ tlT ^ 
•5. 04 fC^^SFRT103tt. 0 3 IZiSV} g> FRT103© 3 ' fl!|#GINllM86MfC 

03{C;J3tt£5' {W^PRA-tailMtC^A^tlT^Si fcfc^LTV^,, 
[0 0 2 7] 

'ftfi*©FRTiB?Ul± (04 {C£tt.£>FRT103) (@H#I## : 6) It. 
[0 0 2 8] 

±m<DZH£ l#©FRT@B?rj£;g^5DNA«j^jC*fLT. SMS© fco 2 (m^ 
KJ:©FLP«^(c«tUf8^^tiSJffiigA^*3&^fl|-rti-«, MA&mmX. 

[0 0 2 9] 

-£©*SJH, ^v-#-«e^^ll*B2?ij7m££JT,££;fttc. -#©fr 

Tmm (m^.«frt3) (Drnffiztifcrnnm-frt. muwmmp} frtio3 

FRT3ffl#fi:FRT103BB#lhfr&tt, 0 3 (C^-rFRT3Wg3#| (ffi#f*-& : 7) 

•5. 

[0 0 3 0] 
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rmcommmx'i^m Ltcmm^izm^^ 1 m ©frtie^j t z.ti& *>Mm a c 

<fcoT£C5S^&£*lfcie?rj£E3 tCM^-T -5,, ZT.(Dot>. 1 *f©FRTgB#I#F 
RT2tFRT102©^-^i±, ^t^FRTSilFRTlOaCDiffi^-ertt^lgW^DNA^ifetC^M-r 
L^l *f©FRTggJ!lT*;&& <> LfrU FRT4&tfFRT104tt-?-*i-r*u S|^7 

[0 0 3 1] 

xtf, FBT3WS59) fCttFLP»e^-^©^ffl{Cj:Sffl^4C{C< <fc5 0 
[0 0 3 2] 

#&E©DNA«|&#iT*tt, _fcfBFRT@2^ji:^5^ h-:*-emi?ffi&J|MtlB«a 

^fe-ft- ! &«iin?it38Br«a!»«*«iS:3ttR'r*3i:«t«riB4:ai*. 

[0 0 3 3] 

*lfcv*3. «iH *HiSMlcfcv%T^MLfcGiNiiii, fyiinv^mf 

i:LT#ffi$4xfc (R.Akada et. al. , Mol. Gen. Genet. 254, 267-274, 1997 
) . GINim^Mc*,, IW8«S**itK:J:»;iW«|*Jife»«*CV^tt|H»^-fi 
it€^-*S^iiDNA@2MS:«V>€»ii:=b-sr|gT*feS 0 GIN4, URA2, BNI1 

. PSP1, B0I1, RBP1, SAC7, TPK3, PRK1 (R. Akada et al., Mol. Gen. Genet. 
254, 267-274, 1997) , ACT1, ARF2. ATE1, AUA1, ERG6, HSF1, MCM1, NHP6A, N 
THU RH01, SEC 17, SIR1, SRP40 (C. Espinet et al., Yeast, 11, 25-32, 1995 
) ^#&#T*£5. 
[0 0 3 4] 
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itSHfilFSja t:*»9iODMi*ritftK:j|§#at?K:H:, GALl^o =e- # -ft if® 
[0 0 3 5] 

ffflillttMv-A-Ifi?, feft^ttURASSte^, LEU2«e^% TRPlStte 

JR V - * -Ig^T' feoTt, ^MWttlca-^ < SIR V - T % 

. *»«©DMA«j««K:**4x«l#OFRTB!?9WK:fiv^TiBJ(ljl.S:iecia-e:*i 

[0 0 3 6] 

*#&ftfW)NAfc©raT*B«^l*«fcDNAW;tH:, gHSte&ttJt©*^©-® 
[0 0 3 7] 

#2SttM^-{fSaiDbrook^> ©Molecular Cloning (Cold Spring Harbor Laboratory 
Press, 1989) ICffift©*; © £M ' i: •&„ 
[0 0 3 8] 

(1) ttfBDNA*Jft4t^*tt*ni&fC*AU SDNA#^#){C#«-r 5. 
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(2) HkDMUdj^ftjc^stiTv^sawv-A-ae^owsKij:*;, kdna« 

J&tttfVASft&Vtttttt&jMRU 

(3) MDNA*^#)lC^*tlSl*fO!)FRTBS?!Jr^{CfcV\TiH 

(4) #7* h-x£*tr*%T?«*U *£rattftMJHlB£:8jR-*-«. 
[0 0 3 9] 

#At5rt^Tt5. _hflB©3H£lC£V*T, DNA«j£%H:^-*lg#fr 
%>L<tt-?ftgft&-£trDNAVr/;r&LT. XttKDNAfllJ&*tfff A3 ftfezf^Z. S. 
K©?^-eSs«lHJS«f {C#A-t*r tjifTti. 3©#Att, tT'{C»?>nTV^5 

[0 0 4 0] 

o 

[0 0 4 1 ] 

iffl«^.S^©«^JC«fc yiMOFRTffi^JigiCfi^TffliJSjLSrjar-riBflS^S. — 
#5* h-^ft^t»«ifiT*MT**i|tHft«:!fefii*±ca»AanfcFRTa!50nBT 



fflfE4# 2000-3099153 
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o v - # - * $ ti t~ mmm m & m & r t. & t- ^ ■& . 

[0 0 4 2] 

*f8^©^aT-ti, H*l^(Cffi«UfcFRTiEjrjoraic«3SBriB*:a#lv-*- 
rnm&Zt <^a$tiS lMOFRTBBjrj&JS^SClfcfCJ: »J, ffl«A.^lc^#-T 

[0 04 3] 

^iBfcftu, ««©*fi^t:»yiib*A"r*rfc:bHriefcj&:*. *i§re©^& 

[0044] 

T»J*SDNAWf;ir«Di?SSlC, l*f©FRTU?iJ5:&ir «k 3 (C, ^eg?!£s#DNA£ ©|^T- 

«§mx.njig;&DNAiff^- w«sk&i*mm*.mm£iif-t tmmzx 

AS*iTv»* (0 6 £#{&©££) . £©DNA«Mft4fc#»*K:#AS;ri;ritf, z. 
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[0 0 4 5] 

ti t ) frtss^ij t B»m&&m& mm t © is © g ^^^^^ae^- 

o 

[0 0 4 6] 

. lot, sesae^$:iiii#ALfc^ mvmm-v-x-m&^z&m-r&m 

X*LfioZL£1fiT'&Z>. 
[0 0 4 7] 

w*m^z>T.££m®.£-irz>mm. #(ctf-;i/©§«g#i£*:«#t-& 0 s#>«e 

a 

[0 0 4 8] 

b-A-©Mi: bT6S'fb** J f>VDK (^7*^^2,3-/0*$;^) #W 

pa^tc.m&it¥-)ismm#T'(D3Z$iZft2x.z>i\£temmT*$>2>. it 
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tr-;i/ffiigtf©egft**©f8^*-«ix.f,tisr t*^^$tiT^s (#^7-30 

3475-!§^$S) . *77l/-;t-ot,ei-o©WT^5VDK|j:M7^;K^S 

feW»«a*srfcfcj:»;, vDK®564*tflrite.*i*it*t«flfstiT^* (s.m 

. Mithieux and A.S. Weiss, Yeast 11:311-316, 1995) 
[0 0 4 9] 

[0 0 5 0] 

*«*©*afflM#*«K:j£#*. «>ttf, 5fc«cg!J*©W«0!JtLT^LfclLV5 

o 

[0 0 5 1] 

7 l/-A-iSffl»ffI£»t.«:< 1 M£©%¥ft&£©tt© 
*«»C%»*rjfflT?js*ii:ttl|ieT»»*. M^.««t (Y. Kodama, J. Am. Soc. Bre 
». Chem. 53:24-29, 1995) *>7 5 J Wi<D V 9 * - S»fi^-j|a«UC «k »J 



ffil£#2 000-3099153 
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[0 0 5 2] 
[0 0 5 3] 

immm] ~ 

TV^S%<Z>T?ttft(r^. H»<Z>#Htt4*fC|B3*b&V^Ry, Sambrooke><DMolecula 
r Cloning (Cold Spring Harbor Laboratory Press, 1989) JCfi£ofeo 

: FKTBJUSrWfflbfeaflv-A-afi^Ofliy fib**©*!* 
(1) MaFRTBWfc^tf^XS K<Z)«|g 

(T*«»#*£aFRTK*J) o 

FRTl-a 

5' -TCGAC GAAGTTCCTATACTTTCTAGAGAATAGGAACTTC G -3' (@2#J#-Sf : 1 1 ) 
FRTl-b 

5' -AATT CGAAGTTCCTATTCTCTAGAAAGTATAGGAACTTC G- 3' (BB#|#-& : 12) 
FRTlOl-a 

5' "AGCTT GAAGTTCCTATACTTTCTAGAGAATAGGAACTTC GCATG-3 , (ffi#l## : 1 3 ) 
FRTlOl-b 

5' - CGAAGTTCCTATTCTCTAGAAAGTATAGGAACTTC A-3' (@B#I#-S§- : 1 4 ) 

rtie>(Z)^DNAO^$:U>gEfbLfc^^. FRTl-a^FRTl-b, FRT101-a£FRT 
I0l-bfc-tn-?ftr--ij>jru b&#£pUC18 (##ilS*tasc^tt) 
EcoRI-SphI-F>f Mc, orJv^T«#fc<H»»*SphI-HindIII-9--f htc»AU :/ 
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kpfrti-101 (hi) zmmhfc. 

[0 0 5 4] 

®^V-*-»€^(c«, URA35te-^$:Mv%fe 0 URA3it£^-£: t^i*l±Ura + G!) 

-#0RA3*fi*©||i£;a^fe n ra3«tti, 5-7/b*n*a^>» 
BttTajR#HrtBT*y, nra3*fc1&± 5BiRv-# -»£^URA3£;£ 

[0 0 5 5] 

M*, PnC18«:§J|8»*EcoRIfttfSphI'pJBfl:b. Blunting Kit («) 

C18HSpS:«^Lfc„ £ QttSStXHiiidlll-g-.f MCYE P 24 (Botstein.D. ,et al. 

,Gene,8,17,1979) ©DRA33tfi^S:*»l.2kb©fJU8agRHindIIIWf>t-fe*|lAL, 

pURA34£|f^Lfc 0 (01) . 

[0 0 5 6] 

pFRTl-101fcMRBS*SphI-p»ffc*, Blunting Kit (^j@Jg (US) g«) T ^jg 
SWftL PURA34£MK^*HindIH7r?ift^Blunting Kit ($imm ( 
«) ») ^**&WftLT#fci»1.2kb©W#fcjMgu KpURA3FRTl 
-101 (HI) SflNBLfe. 
[0 0 5 7] 

PURA3FRT1-101 fe MIS^*EcoRI t H i ndl 1 1 T«« U T # & *l * j»l . 2kb©DNA»f 
#£pPRACerll (Hi) feEcoRli:HindIIlTf«31bT#e.n*il&4.2kbOK^fe3* 
KpPUFBTl-lOlfeflKKLfc (01). pPRACerlltt, pBluescr 

ipt SK + (X^Kr (*) ) IC, pHM153*>e,^J»ja}LfeHindIII-SaII»f^ (j. B act 
eriol., 172, 610-618, 1990) gap tern inator*: gap promoter (A PP 1. Micr 
obiol. Biotechnol., 32, 129-133, 1989) Jl&CerMHtaKr?. (PDR409& 

l^kbODral-KpnlWf^tLTfffc.-Gene, 101, 149-152, 1991) fc % ^n^T- 

* Aifif (PRA) tl "f^^5 KCBZlOSacl-EcoRlHr^ftOfHindlll-XhoIif 
K (Mol. Cell. Biol., 6, 2500-2510, 1986) fcfli A"f £ £ i: {C J: xmm L 

( 2 ) a*R v - * - 6lT^HUc*jt 6 Rtta K #SF£3!!FRTS!£r £ jfc* 

17 ffitl#2 0 0 0 - 3 0 9 9 1 5 3 
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#tC. pPUFRTl-101CD^£^FRT£:. ^r^DNAtC <fc y tlta^ <Z>:R2 <Z>FRT 

FRT2-a : 5' -CTAGAGAATAGGAACG-3' (@H#J#-S^ : 1 5 ) 
FRT2-b : 5' -AATTCGTTCCTATTCT-3' (ffi#I*-i§- : 1 6 ) 
FRT102-a : 5' -AGCTTGTTCCTATACTTT-3' (@B#ISM§- : 1 7 ) 
FRT102-b : 5' -CTAGAAAGTATAGGAACA-3* (BE#f*# : 18) 
FRT3-a : 5* -CTAGAGAATAGGAG-3' (K#}## : 1 9 ) 
FRT3-b : 5' -AATTCTCCTATTCT-3* (S2#I#-Jf : 2 0 ) 
FRT103-a ; 5' -AGCTTTCCTATACTTT-3' (BB#I#-5f : 2 1 ) 
FRT103-b : 5* -CTAGAAAGTATAGGAA-3' (S?Jt^: 2 2) 
FRT4-a : 5' -CTAGAGAATAGG-3' (B2#J#-Jf : 2 3 ) 
FRT4-b : 5' -AATTCCTATTCT-3* (gB^JSHf : 2 4 ) 
FRT104-a : 5' -AGCTTCTATACTTT-3 (ffl#|#-& : 2 5 ) 
FRT104-b : 5* -CTAGAAAGTATAGA-3' (ffl#J## : 2 6) 

_tBB©iB5!Itt-&J*DNA©5'*aBS: U >»ffc Lfc©^ FRT2-a £ FRT2-b £ FRT1 02- 
a i: FRT1 02-b % FRT3-a £ FRT3-b FRT1 03-a £ FRT1 03-b, FRT4-a £ FRT4-b £ FRT1 04- 
a fcFRT104-b<Otf 7 — - U -f*l-F*ipUC18<OEcoRI-HindIII-!J- 

MC#AU ^"^X^ FpFRT2w, P FRT3w (H2) , pFRT4w £ ft£g b £: . 
±BXSTH:-f n-rn4«(Z>'&*DNAS:7n - U >^IT, WSB#*#cbfcWHI 
Jll^ftglT^X^ RCjf Abfctf. M X. FRT3-a £ FRT3-b £ FRT1 03-a £ FRT1 

O3-b0^^^t>^rT-#e>tl§WI2?U$:J^T^^'ro 
[0 0 5 8] 
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I-ft 4] 

3b 103b 
3W 5 ' -AATTCTCCTATTC TCTAGAAAGTATAGGAA -3 ' 

3* -CAGGATAAGAGAT CTTTCATATCCTTTCGA -5 ' 
3a 103a 



[0 0 5 9] 

Z.ftbzf^Z.X K(pFRT2i», P FRT3w % P FRT4w) CDXbaIi?--f izrf^X 5 FpURA3FR 

Tl-lOlSrXbalT'^aLT^^tiS^l^kbODifT^^^tl-rtlJfAL,, ^5X5 Kp 
URA3FRT2-102, P URA3FRT3-1 03 (12) , P URA3FRT4-104S:#fg5 bfc„ Z.fth<DZ? 

K«l^t5I&I^(ca6^fcl*f©FRT@H^J©^{C^V-^-ae^-URA3^BBM 
[0 0 6 0] 

i ©<fc e» (C LT^b^fcFRTBe^Jfei: Tf*<DM&&t>1±T°ty V ffi b=&(c£ C&F 

itie>©^"^X5 K^-etl^tlEcoRItHindHIT^® LT#e>tVS*?;l.2kb<Z) 
ftf/i" £ pPRACer 1 1 & EcoR 1 1. H i ndl 1 1 T* L X % ft 2> i&4 . 2kb® »f K £ b , 
ZT=7 FPPUFRT2-102. pPUFRT3-103 (0 2) , pPUFRT4-104£;^ L £„ 
(3) In vivojefctt^jfS&^iCSCD&f-f 

— LTR27-7C-lC|fc(MATa trpl leu2 his3 ura3) £fl3V>fc 0 
flSItt'Jf >>A^D5'1'K?:Mv^c*ffi (Kodama.Y., et al., J. Am. Soc. 
Brew. Chem.,53, 24-29, 1995) (C <fc y Z. t ft RTIgT'feS., 
[0 0 6 1] 

PPUFRT1-10K pPUFRT2— 102, P PUFRT3-103, P PUFRT4-104, *ft^ftffilOu.g 
feKpnltSacIT-^SL, re* J -^j*JR« % 10/t l©TEig«?£{c?g#! LT-?-©£ 
Iti#©«»iC*ffll/. UraV:»JM«Lfc**j«R-Lfc p 1-&fct3, Ura~ 
iS^i&ife (Yeast Nitrogen Base [(NH 4 ) 2 S0 4 ] (DIFCOtt), iOl/3-;*2%, n-f 
£/>0.01%, hU^h^r^O.Oiro. *3c2%) K±B»ft«JH*fffcbfc»# 



ffiM# 2000-3099153 
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[0 0 6 2] 

LT»&nfc«JWEjW*SYPD*flcJSjfiT30TC-e— lftJ»«b, R27-7C-lC«fc 
[0 0 6 3] 

si-n^n^rv&Sr^-ir^^lgifi (Yeast Nitrogen Base [(NH 4 ) 2 S0 4 ] (DIFCOtt), 

yji/3-T2"%;T5ia; o.oo5%7 ~nV~^o~6i%~ HmJI/ h 7 r >oToi%~ " 

[0 0 6 4] 



FRT BB90 




FRT1-FRT101(»£S!) 


1/3 - 1/2 


FRT2-FRT102 


1/10 3 - 1/10 4 


FRT3-FRT103 


1/10 5 - 1/10 6 


FRT4-FRT104 


<1/10 ? 



[0 0 6 5] 

(1) y^X^ KpPUGINFRT3-103<Z)«SS 
GIN-1 : 5'- TGGATCCGGAATTTCGACGGATCAATAAC-3' (ffi#|## : 2 7) 
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GIN-2 : 5' -TTCTGCAGACTAGATGCACTCATATCATTATGCAC-3' (IB?Q#-S§- : 2 8) 

3tl53©^l)3^^ Is^T?- KS^'fV- t. L> 75*5 KpAUR135 (fSl 

I"C*i«U PHM999 (1*IW¥lO-66587^*) SrEcoRIt BamHI-e#L3ILT#e> 
n&GALl:/0^-#-£^t^O.8kb©8T;t£i: : ktC, pUC19©EcoRI-PstIiM h 
(CjfA-T^iiltCj: y, GIN11M86 (*) f«) fcGALl^n ^ - # - £St£ 

bfc^"9^.$ KpPGALlGIN (04) £ftMg?L£„ 
[0 0 6 6] 

3tlS:EcoRIi:PstIT'«l3SLT#?>tlS*«I1.5kb©BT^©^$:Bluiiting Kit ( 
SSig (*fc) 93) T' ¥-1Bfc L£:©*>, pPUFRT3-103©SmaI-9->f MCjfAU ^ 
KpPUGINFRT3-103&*§fc„ (04) 

(2) wfsflE*«cftfflv^fcWRv-A-ae-?©i8j* 

— iBfomMt. LTR27-7C-lC*(MATa trpl leu2 his3 ura3) £JB^fe„ ^7?, 
5 KpPUGINFRT3-103&KpnItSacIT'^aLT#&^XS*«;4.1kb©DNA^ (j»10* 
g) U ^K«^©Ura + ©^S{c«fc y«iRbfc. 

[0 0 6 7] 

#^tvfc^a«i|^$:p®^^T'^*-tSi:«Hl|&«(cfe^Flpffi«A^© 
• *ICj:oTFRTKJUIBTMillA«:fei-r«fJft«c*6. FRTffiJ!fHtt*ifi«*. 

* ! fer64^ofettt«5i? N-X$r#tf^r«5T*«*+Sr^lc«fc yGINllM86 

A$^XTV>fcS#?V-*-«e^-fcJ:^GALiyn^-^-{C^$titGlNllM86 

*^*$^xfcfe©-^fes., 

[0 0 6 8] 

ff tlx fcJ£Ri&i&fls: &10ml ©YPGal (^h>2%, ifiif^n 
h-X2%) MflcJSFJfttCTSO'C, 24l$Hift*U FKT6JjaiBT*©«i(l*.fe£r 

ic^tf L301C T*48l*^i!S# L fc. # e» tl n n ^ - © e> ^ 100^ 5:5-7 /I/* n * 
n^>Bfc*^»ififeJ:atDra-aiR*^JSiS-e30'C, 48«FlSJ»*Lfc. *©«*, 
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t-^TO«^Ura"^^^*^CD^^WT'^^^ofe 0l "oS *K YPGal^ig 

( 1 ) T/^X^ FpPPGINFRT3<Z>#gi 

fi^-) ft#V\ ^/^^ h-XiC j: ^JM^atl^GALl^ p D ; E-^-^C■^*V^^GINl 
lM86ti:t»K:»ffi4**»tt»iLBaW (FRT3,FRT103) Tf^JS. FpPGAL 
lGINfeM^MEcoRiTMaLBlunting Kit (SSJi OHO ) " T*SB ft Wflfb " 
feO>%fH»**PstI-C»3SbT#6*l*»&l-5kb <£>»r/tft. ^^^^ FpFRTl-10 
KBHincII-PstllM MC# AU ^9^5 FpFRTlGIN (05) ft^Slbfc. pFRT 
lGINft«JK**Xbal7?jfiaUT#&*lS*&l,5kb (Dmfn S:pFRT3wCDXbaIiJ->f Me 
JfAl, FpFRT3-103-GINftf»fc (B5) . 

[0 0 6 9] 

pPRACerl 1 ft SphI £ Sa 1 1 T'MM L T # & *l £ $52 . 7kb£> W/t ft pUC18tf> Sphl-Sa 1 1 
*>f MC#ALfc&£SalIT*#J3lU Blunting Ki tT?*J8ft¥»ffc LTpPstI U 
(«fs) ) ft#AL^^X^ FpPGAPDHPDR4ft*aiL/fc (05) 
. pPGAPDHPDR4ftS P hI^PstIT^aLT#e>tl^^2.7kb(Z)»T^ftpFRT3-103-GIN 
<Z>SphI-PstI*^ MC#AU ^^^^ FpFRT3-103-GINPDR4ft«taiLfe (05) 
o d *l ft EcoR I £ H i nd II I VSM LT#^n&if64.2kb<D$T/t£ pPR ACer 1 1 ft EcoR I 

4lHindIII^aLT#&*lSj»4.2kb(Z>(R^ftJt»U ^ X 5 FpPPGINFRTS ( 
05) ft«g£bfc 0 
[0 0 7 0] 

Z<D?5X* FTttFRT3tFRT103CDiaiC. #^ * h -XT'fg^T*^ £ ^"P ^E- 
T^^H F3 U>K«**»*©^n^-*-»C««atifcPDR4Jtfi-f3y»Aa 

(2) W«S*ft«v^fcaiRv--*-JtG-3 5 -©|»5S 
y^X^ FpPPGINFRT3j(&10AeS:ffll8*lltKpnItSacIT«feaU. 
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JRft, 10/tl©TE«««fC*iSPbT-fO±JIS:»««jftC«fflbfc. fitlt 
-4ffi*R27-7C-lC#«:flHv 'Jfa^A^n?^ K&fflV^fc^iStiyjgStKiJI 

^©&, lfLg/m\v>isi7us\3rZsz KSr-g-tfYPD^ I/- MC^tfU 30r; 

[0 0 7 1] 

SiR V - * - S: « »J ffi -T » fC YPGa 1 M[«#jfi 1 Om 1 1 fi ^ 

30"CT24l*IBai:^JBH|Ufc. Ji^C^Lfc&^YPGal^U- Mc 
fef*L80TCT?2HIH«F*Lfc. »&*lfcnn=-fttt*K100»aiRU S^n^ 

[0 0 7 2] 

(3-1) l@B©»Jt*»£»ilv-:&-»e-3F-©»£ 
^KKmftOD^miiW^S^SrMvfcS-g-tl^C^^-^iff ofe. LTti 
2«#©»4feaBH9AY-l* (MAT a/( 3££g?) -##-h©«Rfc# 

[0 0 7 3] 

#*>*V;£?§?jW£#iflE©3 □ - - SrlOal^YPGalSfr^Jcie^^ll u 30^ 

-?©l&£, ioo**4uoo^#:>? n^=^^ K&#i^^Jgi&TW:£WT-£1\ r 
(3-2) 2HB©^jt«iltjBjKv-*-3te : ?-©Bi* 
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[0 0 7 4] 

^(D&m. 100^^100^*^^ n^\^r 2/ 5 K£-&t?3g3l5JgFi6"ett£WT?§f\ 

[0M©f$ij£&Sii8] 
[01] 

«F^S!FRTK S: -g- tf y 9 X 5 KpPUFRT1-1 01 ©«fg £ ^ "T 8f Bg 0 T- & S „ 
[02] 

[03] 
[04] 

^^X^ KpPOGINFRT3-103©*g5^a*-rffiteBT?&S. 
[05] 

^5X5 KpPPGINF8T3©#BISftn<^-tS*HT»**. 
[06] 

*»w©DNA*ja*fefflv^fea$ffi^ji»jiijftjtK:j:*ajRv-*-ae-?©i» 

[07] 

tidbit 1 #©FHTIIJff«:«v**r fcCJ: »J. M*it«K:38#+6B5![#FLP» 
[KM*] 

<110> *>hU-«*A1± 

<i2o> mm<Di?m%m 

<130> 991618 
<160> 28 
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<210> 1 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<400> 1 

gaagttccta tactttctag agaataggaa cttc 34 

<210> 2 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

gaagttccta tactttctag agaataggaa c 31 

<210> 3 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

gttcctatac tttctagaga ataggaactt c 31 

<210> 4 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 4 

gttcctatac tttctagaga ataggaac 28 
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<210> 5 
<211> 29 
<212> DNA 



<213> Artificial Sequence 
<400> 5 

gaagttccta tactttctag agaatagga 29 

<210> 6 
<211>"30 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

ttcctatact ttctagagaa taggaacttc 30 

<210> 7 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

ttcctatact ttctagagaa tagga 25 

<210> 8 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

gaagttccta tactttctag agaatag 27 
<210> 9 

2 6 ttiE4# 2000-3099153 
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<211> 27 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

ctatactttc tagagaatag gaacttc 27 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

ctatactttc tagagaatag 20 

<210> 11 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

tcgacgaagt tcctatactt tctagagaat aggaacttcg 40 

<210> 12 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<400> 12 

aattcgaagt tcctattctc tagaaagtat aggaacttcg 40 

<210> 13 
<211> 44 

2 7 ffi!E# 2000-3099153 
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<212> DNA 

<213> Artificial Sequence 
<400> 13 

agcttgaagt tcctatactt tctagagaat aggaacttcg catg 44 

<210> 14 
<211> 36 
<212> DNA 

<213> Art if iciar Sequence 
<400> 14 

cgaagttcct attctctaga aagtatagga acttca 36 



<210> 15 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<400> 15 

ctagagaata ggaacg 16 



<210> 16 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<400> 16 

aattcgttcc tattct 16 



<210> 17 
<211> 18 
<212> DNA 
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<213> Artificial Sequence 
<400> 17 

agcttgttcc tatacttt 18 

<210> 18 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<400> 18 

ctagaaagta taggaaca 18 



<210> 19 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<400> 19 

ctagagaata ggag 14 



<210> 20 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<400> 20 

aattctccta ttct 14 



<210> 21 
<211> 16 
<212> DNA 

<213> Artificial Sequence 



m 
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<400> 21 

agctttccta tacttt 16 

<210> 22 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<400> 22 

ctagaaagta" taggaaT 16 

<210> 23 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<400> 23 

ctagagaata gg 12 

<210> 24 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<400> 24 

aattcctatt ct 12 

<210> 25 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<400> 25 
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agcttctata cttt 



14 



<210> 26 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<400> 26 

ctagaaagta taga 14 

<210> 27 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 27 

tggatccgga atttcgacgg atcaataac 29 

<210> 28 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 28 

ttctgcagac tagatgcact catatcatta tgcac 35 



3 1 
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[01] 
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[02] 

EcoFH Xbal 
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[06] 



*n«i->«^ FRT FRT 

SUA (a) fil^l Cb) 



4- 



GIN V— # — BSfjSe^ 




GIN J"^- 




6 
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r 

[0 7] 



FRT3 FRT103 




7 
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[mm 

(1) mm-r-z-mfc*. 

(2) h-^r-mm^m^mmmwrn^L ' 

(3) (1) £ (2) t&&tf|^#fafCgEfiS;ftfcl;!tf©FRTII?rj, 

(4) (3) ©MWItCBBtt^tlS^SSfe^DNAilCD^-e^Anllg^DNABr^ 

[ft 1] 

5 ' — GAAGTTCCTATAC TTTCTAGA GAATAGGAACTTC— 3 ' (E?d#*§- : 1 ) 
E^J (1) BE#1 (2) 



1 
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m ■ a 
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